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FOREWORD 
Roughly 1 . 8  b i l l i o n  p eop l e ,  4 2  p e r c e n t  o f  t h e  w o r l d ' s  popu- 
l a t i o n ,  l i v e  i n  urhan a r e a s  today .  A t  t h e  beg inn ing  o f  t h e  l a s t  
c e n t u r y ,  t h e  urban p o p u l a t i o n  o f  t h e  wor ld  t o t a l e d  on ly  25 m i l -  
l i o n .  According t o  r e c e n t  United Na t ions  e s t i m a t e s  abou t  3.1 
b i l l i o n  p eo p l e ,  a l m o s t  t w i c e  t o d a y ' s  urban p o p u l a t i o n ,  w i l l  be 
l i v i n g  i n  urban a r e a s  by t h e  y e a r  2000. 
S c h o l a r s  and p o l i c y  makers o f t e n  d i s a g r e e  when it comes t o  
e v a l u a t i n g  t h e  d e s i r a b i l i t y  of  c u r r e n t  r a p i d  r a t e s  o f  urban 
growth and u r b a n i z a t i o n  i n  many p a r t s  of  t h e  g lobe .  Some see 
t h i s  t r e n d  a s  f o s t e r i n g  n a t i o n a l  p roce s se s  o f  socioeconomic de- 
velopment,  p a r t i c u l a r l y  i n  t h e  poo re r  and r a p i d l y  u rban i z ing  
c o u n t r i e s  o f  t h e  Th i r d  World; whereas o t h e r s  b e l i e v e  t h e  conse- 
quences t o  be l a r g e l y  u n d e s i r a b l e  and a rgue  t h a t  such urban 
growth shou ld  be slowed down. 
A s  p a r t  o f  i t s  c o n t i n u i n g  a n a l y s i s  o f  g l o b a l  p a t t e r n s  o f  
u r b a n i z a t i o n  and development,  t h i s  paper  sets o u t  a  p rocedure  
w i t h  which it may be p o s s i b l e  i n  t h e  f u t u r e  t o  deve lop  c o n s i s -  
t e n t ,  t r a n s p a r e n t  g l o b a l  p r o j e c t i o n s  o f  p o p u l a t i o n  growth and 
u r b a n i z a t i o n .  
A l i s t  of t h e  p ap e r s  i n  t h e  Popu l a t i on ,  Resources ,  and 
Growth S e r i e s  ap p ea r s  a t  t h e  end o f  t h i s  r e p o r t .  
Andrei  Rogers 
Chairman 
Human S e t t l e m e n t s  
and S e r v i c e s  Area 
ABSTRACT 
This paper s e t s  o u t  a  s e r i e s  of a l t e r n a t i v e  p r o j e c t i o n s  of 
popula t ion  growth and u rban iza t ion  f o r  f i v e  Southeas t  Asian 
P a c i f i c  n a t i o n s .  Fundamental t o  t h e  development of  t h e s e  pro- 
j e c t i o n s  a r e  a l t e r n a t i v e  assumptions regard ing  t h e  number of 
yea r s  remaining u n t i l  replacement l e v e l  f e r t i l i t y  i s  achieved 
and t h e  pace of ru ra l - to -urban  migra t ion .  
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1 .  INTRODUCTION 
Modern p r o j e c t i o n s  of world popula t ion  growth, d i saggrega ted  
by na t ion  and r eg ion ,  a r e  d i s t i n c t l y  a  phenomenon o f  t h e  second 
h a l f  of t h i s  cen tu ry .  They have been made p o s s i b l e  by r e c e n t  
advances i n  demographic t heo ry ,  d a t a ,  and computat ional  methods. 
Developments i n  computer technology have played an e s s e n t i a l  sup- 
p o r t i n g  r o l e  i n  promoting a l l  of  t h e  above advances. Reviewing 
t h e  h i s t o r y  of such p r o j e c t i o n s ,  Fre jka  (1981:9) observes :  
Almost a l l  g l o b a l  popula t ion  p r o j e c t i o n s  s i n c e  t h e  
e a r l y  1950s have n o t  been e x t r a p o l a t i o n s  of t o t a l  popu- 
l a t i o n  numbers, bu t  r a t h e r ,  r e l a t i v e l y  complex o p e r a t i o n s  
i nvo lv ing ,  i n  vary ing  mod i f i ca t ions ,  t h e  fo l lowing  fea-  
t u r e s  and s t e p s :  
-- a  t h e o r e t i c a l  framework of  t h e  mechanism of  popula t ion  
change, which gu ides  t h e  formulat ion of assumptions about 
f u t u r e  changes i n  demographic t r e n d s ;  
-- a  weal th  of accumulated demographic in format ion ,  which 
s e r v e s  a s  t h e  empi r i ca l  base f o r  t h e  framework and makes 
p o s s i b l e  a  d i sagg rega t ed  approach; 
-- s e p a r a t e  assessment and p r o j e c t i o n  of  n a t i o n a l  and/or 
r e g i o n a l p o p u l a t i o n s ,  which, when aggrega ted ,  y i e l d  g l o b a l  
p r o j e c t i o n s  o r  which provide a  check on s e p a r a t e l y  compu- 
t e d  g l o b a l  p r o j e c t i o n s ;  and 
- - separa te  assessment of  an i n i t i a l  age s t r u c t u r e  and 
s e p a r a t e  p r o j e c t i o n  of  t h e  two motor f o r c e s  of  demographic 
dynamics i n  a  c l o s e d  popula t ion :  m o r t a l i t y  and f e r t i l i t y .  
Combination of t h e s e  elements y i e l d s  t h e  so-ca l led  "com- 
ponent" p r o j e c t i o n  of a  popula t ion .  
During t h e  1950s and e a r l y  1960s t h e  s o l e  producer  o f  g l o b a l  
p o p u l a t i o n  p r o j e c t i o n s  was t h e  United Na t ions ,  which d u r i n g  t h i s  
p e r i o d  p ub l i sh ed  f o u r  s u c c e s s i v e  s e t s  o f  p r o j e c t i o n s :  i n  1951, 
1954, 1957, and 1963. S t a r t i n g  w i t h  t h e  l a t e  1960s,  a  number 
o f  such g l o b a l  p r o j e c t i o n s  have been developed by i n d i v i d u a l  
s c h o l a r s ,  n a t i o n a l  i n s t i t u t i o n s ,  and i n t e r n a t i o n a l  a g e n c i e s  
( e . g . ,  L i t tman  and K e y f i t z ,  1977; U.S. Bureau o f  t h e  Census,  
1979; World Bank, 1 9 7 8 ) .  
P r o j e c t i o n s  o f  g l o b a l  urban and r u r a l  p o p u l a t i o n  growth and 
u r b a n i z a t i o n  l e v e l s  r e q u i r e  more d a t a  and more complex c a l c u l a -  
t i o n s .  I t  i s  n o t  s u r p r i s i n g ,  t h e r e f o r e ,  t h a t  t h e y  have been reg-  
u l a r l y  i s s u e d  o n l y  by t h e  United Na t ions ,  which pub l i shed  i t s  most 
r e c e n t  se t  o f  urban and r u r a l  popu l a t i on  p r o j e c t i o n s  l a s t  yea r  
(Uni ted  Na t ions ,  1980) .  I t  i s  l i k e l y  t h a t ,  f o l l owing  t h e  h i s t o r i -  
c a l  p a t t e r n  e x h i i l i t e d  by g l o b a l  n a t i o n a l  p r o j e c t i o n s ,  a  number 
o f  g l o b a l  urban and r u r a l  p o p u l a t i o n  p r o j e c t i o n s ,  produced by 
i n d i v i d u a l s  and n a t i o n a l  and i n t e r n a t i o n a l  a g e n c i e s ,  w i l l  soon 
appear .  T h i s  paper  i s  an i n i t i a 1 , s t e p  toward t h e  development of 
such a  set.  I t  s eek s  t o  demons t ra te  t h a t  r e l a t i v e l y  c rude ,  
s i m p l e  t r a n s p a r e n t  models of  urban and r u r a l  p o p u l a t i o n  growth 
can  produce u s e f u l  "back-of-the-envelope' '  p r o j e c t i o n s ,  and t hey  
a l s o  may be used t o  a s s e s s  t h e  r e a sonab l enes s  o f  pub l i shed  pro- 
j e c t i o n s .  Th i s  s p i r i t  o f  such comparisons was a p t l y  c a p t u r e d  by 
K e y f i t z  (1977:5-4) : 
One way of  e n a b l i n g  c l i e n t s  t o  unders tand  t h e  model t h e y  
a r e  t o  buy i s  t o  compare i t s  r e s u l t s  w i t h  a l t e r n a t i v e  
forms s imple  enough t o  be c a l l e d  t r a n s p a r e n t  ... With much 
c o n s i d e r a t i o n  o f  d e t a i l ,  t h e  Uni ted  Na t ions  i n  1968 a r -  
r i v e d  a t  6 .5  b i l l i o n  f o r  t h e  wor ld  i n  t h e  yea r  2000; i n  
1972 t h e y  gave t h e  f i g u r e  a s  6.2 b i l l i o n .  Can w e  judge 
such t o t a l s  by formulas  s imp le  enough t o  be  worked o u t  on 
a  hand c a l c u l a t o r ?  
During t h e  p a s t  few y e a r s ,  s e v e r a l  s c h o l a r s  i n  t h e  Human 
S e t t l e m e n t s  and S e r v i c e s  (HSS) Area o f  t h e  I n t e r n a t i o n a l  I n s t i -  
t u t e  f o r  Appl ied  Systems A na ly s i s  ( I I A S A )  have focused  on t h e  
problem o f  d e s i g n i n g  s imple  t r a n s p a r e n t  models o f  t h e  u rban i za -  
t i o n  p r o c e s s .  The f i r s t  a t t e m p t ,  p r e s e n t e d  i n  1977 (Rogers ,  
1977) sough t  t o  ap p l y  n u l t i r e g i o n a l  demography t o  t h i s  problem, 
u s i n g  d i s c r e t e  b i r e g i o n a l  components-of-change and c o h o r t - s u r v i v a l  
models.  Data on I n d i a  and t h e  S o v i e t  Union were used t o  i l l u s -  
t r a t e  t h e  former c l a s s  of  models ,  and a  g e n e r a l i z a t i o n  o f  a  hypo- 
t h e t i c a l  p o p u l a t i o n  s t u d i e d  by Coale  (1969) was used t o  demon- 
s t r a t e  t h e  dynamics of  t h e  l a t t e r .  I n  1978, a t  an  HSS workshop 
f o c u s i n g  on u r b a n i z a t i o n  i n  Mexico, Nathan K e y f i t z  p r e s e n t e d  a  
s i n g l e - r e g i o n  components-of-change n o d e l  t o  s t u d y  t h e  demographic 
s o u r c e s  o f  u rban  growth and u r b a n i z a t i o n  ( K e y f i t z ,  1978) . L a t e r  
t h a t  y e a r  Jacques  Ledent  a d d r e s s e d  t h e  same q u e s t i o n  u s i n g  a  b i -  
r e g i o n a l  model (Leden t ,  1978a, 1978b, 1 9 7 8 ~ ) .  The f o l l o w i n g  y e a r  
Ledent  and Rogers (1  979) i n t r o d u c e d  economics i n t o  t h e  model by 
i n c o r p o r a t i n g  p e r  c a p i t a  income a s  a  p r i n c i p a l  e x p l a n a t o r y  v a r i -  
a b l e ,  and Rogers and P h i l i p o v  (1979) examined t h e  b i a s  i n t r o d u c e d  
by t h e  a g g r e g a t i o n  o f  age  and by t h e  s i n g l e - r e g i o n  mode l ' s  u s e  
o f  n e t  m i g r a t i o n .  S e v e r a l  p a p e r s  w r i t t e n  i n  1980 and 1981 con- 
s i d e r  t h e s e  t o p i c s  i n  g r e a t e r  d e p t h  (Leden t ,  1980, 1981; Rogers ,  
1381; and K e y f i t z  and P h i l i p o v ,  1 9 8 1 ) .  
T h i s  paper  i s  t h e  l a t e s t  i n  t h e  above sequence ,  and it draws 
s e v e r a l  o f  i t s  i d e a s  from t h a t  series.  S t a r t i n g  w i t h  t h e  r e l a t i v e l y  
w e l l - e s t a b l i s h e d  r e g u l a r i t i e s  i n  p a t t e r n s  o f  n a t u r a l  i n c r e a s e  and 
n e t  r u r a l - t o - u r b a n  m i g r a t i o n ,  it s u g g e s t s  s imple  t r a n s p a r e n t  models 
t h a t  may be  used t o  produce  p r o j e c t i o n s  o f  n a t i o n a l  p o p u l a t i o n  
t o t a l s ,  d i s a g g r e g a t e d  i n t o  urban and r u r a l  r e g i o n s  of  r e s i d e n c e .  
The two p r i n c i p a l  r e g u l a r i t i e s  t h a t  it a d o p t s  a r e  t h o s e  known a s  
t h e  v i t a l  and m o b i l i t y  r e v o l u t i o n s .  According t o  t h e  f i r s t ,  t h e  
sudden and r a p i d  p o p u l a t i o n  growth e x p e r i e n c e d  by t h e  less deve l -  
oped c o u n t r i e s  d u r i n g  t h e  p a s t  t h r e e  decades  i s  a t t r i b u t e d  t o  a  
p r o c e s s  whereby s o c i e t i e s  w i t h  i n i t i a l l y  h i g h  b i r t h  and d e a t h  
r a t e s  move t o  a  s i t u a t i o n  o f  low b i r t h  and d e a t h  r a t e s  i n  t h e  
c o u r s e  o f  development ,  g e n e r a l l y  f o l l o w i n g  b i r t h  and d e a t h  r a t e  
t r a j e c t o r i e s  i l l u s t r a t e d  i n  F i g u r e  1 .  According t o  t h e  second ,  
u r b a n i z a t i o n  i s  a  consequence of  t h e  s t r u c t u r a l  t r a n s f o r m a t i o n  
e x p e r i e n c e d  by s o c i e t i e s  w i t h  i n i t i a l l y  low n e t  r u r a l - t o - u r b a n  
m i g r a t i o n  r a t e s  a s  t h e y  advance t o  a  c o n d i t i o n  o f  h igh  m i g r a t i o n  
r a t e s  i n  t h e  c o u r s e  o f  development  and t h e n  s u b s e q u e n t l y  r e v e r t  
back t o  t h e  i n i t i a l  c o n d i t i o n ,  a s  i l l u s t r a t e d  i n  F i g u r e  1 .  Note 
t h a t  t h e  n e t  e f f e c t s  o f  t h e  b i r t h  and d e a t h  t r a j e c t o r i e s  se t  o u t  
i n  F i g u r e  1  g i v e  r i s e  t o  a  b e l l - s h a p e d  c u r v e  which i s  s i m i l i a r  
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Figure 1 .  The demographic transition. 
Source: Berelson ( 1  974) and Zelinsky ( 1  971 ) . 
t o  t h e  one  p r e s e n t e d  f o r  t h e  m o b i l i t y  r e v o l u t i o n .  No decomposi- 
t i o n  of  t h e  c o r r e s p o n d i n g  two t r a j e c t o r i e s  u n d e r l y i n g  t h e  b e l l -  
shaped c u r v e  f o r  n e t  r u r a l - t o - u r b a n  m i g r a t i o n  have been s u g g e s t e d  
i n  t h e  l i t e r a t u r e .  However, t h e  t r a j e c t o r i e s  f o r  g r o s s  r u r a l - t o -  
u rban  and u r b a n - t o - r u r a l  m i g r a t i o n  developed i n  Rogers (1977) 
seem t o  y i e l d  r e a s o n a b l e  p r o j e c t i o n s  and a r e  adop ted  i n  t h i s  
p a p e r .  
2 .  ALTERNATIVE PROJECTIONS OF NATIONAL POPULATION GROWTH 
I n  1980, t h e  Uni ted  Na t ions  p r o j e c t e d  a  p o p u l a t i o n  o f  238 
m i l l i o n  f o r  I n d o n e s i a  i n  t h e  y e a r  2000. Tab le  1 p r e s e n t s  t h e  
average  a n n u a l  r a t e s  of growth u n d e r l y i n g  t h a t  p r o j e c t i o n  and 
i n c l u d e s  pre-1975 e s t i m a t e s  f o r  purposes  o f  comparison.  Tab le  
2 shows t h a t  t h i s  r e c e n t  p r o j e c t i o n  adds  16 m i l l i o n  more p e o p l e  
t o  t h e  t o t a l  p r o j e c t e d  by t h e  Uni ted  Na t ions  t h r e e  y e a r s  e a r l i e r ,  
and it exceeds  t h e  World Bank p r o j e c t i o n  by some 31 m i l l i o n  peo- 
p l e .  How a r e  w e  t o  judge i t s  r e a s o n a b l e n e s s ?  
The U . N .  e s t i m a t e  of  I n d o n e s i a ' s  p o p u l a t i o n  i n  1975 i s  136 
m i l l i o n  (Tab le  2 ) .  During t h e  p r e c e d i n g  f i v e  y e a r s  t h i s  popula-  
t i o n  was growing a t  a n  a n n u a l  a v e r a g e  r a t e  of  2 . 6  p e r c e n t  (Tab le  
1 ) .  Were i t  t o  c o n t i n u e  t o  i n c r e a s e  a t  t h a t  pace ,  i t s  t o t a l  by 
t h e  y e a r  2000 would be  
a  t o t a l  o f  23 m i l l i o n  more peop le  t h a n  p r o j e c t e d  by t h e  Uni ted  
Na t ions  i n  1980. 
One can  a r g u e  t h a t  t h e  261 m i l l i o n  f i g u r e  i s  undoubtedly  
t o o  h i g h .  The 1970-75 r a t e  i s  l i k e l y  t o  d e c l i n e  a s  n a t i o n a l  de- 
velopment p roceeds .  Thus w e  need a n  e x p r e s s i o n  t h a t  l i n k s  t h e  
t r a j e c t o r y  of r T ( t ) ,  t h e  a n n u a l  r a t e  of growth,  w i t h  t h a t  of  t h e  
t r a j e c t o r y  of t h e  p o p u l a t i o n  P T ( t ) :  
T a b l e  1 .  A v e r a g e  a n n u a l  n a t i o n a l  p o p u l a t i o n  g r o w t h  ra tes  ( p e r  t h o u s a n d )  i m p l i e d  b y  c u r r e n t  
U n i t e d  N a t i o n s  estimates a n d  p r o j e c t i o n s ,  1950-2000.  
N a t i o n  
His tor ica l  Data UN80 P r o j e c t i o n  
1950-60 1960-70 1970-75 1975-80 1980-90 1990-2000 
Cambodia 2 5 . 3  27.5  27.7 29 .7  2 8 . 3  23.6  
I n d o n e s i a  20.6 25.4  26.0  25.9  23.8  1 8 . 9  
M a l a y s i a  2 4 . 5  28.0  28.9  2 9 . 3  26.6  1 8 . 9  
P h i l i p p i n e s  27.2  31 . O  33.6 32.2  29 .5  24.6  
T h a i l a n d  27 .7  3 0 . 3  32.7  3 2 . 3  30.0  24 .9  
- - 
S o u r c e :  U n i t e d  N a t i o n s  ( 1 9 8 0 )  . 
I 
T a b l e  2. A l t e r n a t i v e  n a t i o n a l  p o p u l a t i o n  p r o j e c t i o n s  ( i n  t h o u s a n d s )  t o  t h e  y e a r  2000 a n d  beyond .  rn 
I 
A l t e r n a t i v e  P r o j e c t i o n s  
H i s t o r i a l  Data P u b l i s h e d  P r o j e c t i o n s  T r a n s p a r e n t  Models*  
N a t i o n  1950 1975  UN8 0  UN7 7  World  Bank C o n s t .  rT D e c l .  rT ZPG Y r .  ZPG Pop.  
Cambodia 4 , 1 6 3  8 , 1 1 0  1 5 , 8 1 9  1 3 , 4 0 3  1 5 , 6 0 3  1 6 , 2 1 0  1 4 , 7 2 2  2065 2 8 , 2 0 8  
I n d o n e s i a  7 5 , 4 4 9  1 3 6 , 0 4 4  2 3 7 , 5 0 7  221 ,626  206 ,925  2 6 0 , 5 9 8  2 4 1 , 7 6 8  2083 5 5 6 , 3 0 2  
M a l a y s i a  6 , 1 8 7  1 2 , 0 9 3  2 2 , 0 5 4  2 0 , 1 8 1  2 0 , 2 4 1  24 ,906  2 2 , 2 8 4  2056 3 9 , 0 8 2  
P h i l i p p i n e s  2 0 , 9 8 8  4 4 , 4 3 7  8 9 , 7 0 7  8 3 , 4 3 4  7 5 , 7 0 5  1 0 2 , 9 3 2  8 6 , 8 4 0  2037 1 2 5 , 4 2 6  
T h a i l a n d  2 0 , 0 1 0  4 2 , 0 9 3  8 5 , 6 1 8  7 6 , 0 6 1  6 8 , 6 6 1  9 5 , 3 3 4  8 1 , 3 3 9  2039 1 2 0 , 5 8 2  
* C o n s t a n t  r y  means  t h e  1970-75 v a l u e  g i v e n  f o r  t h e  c o u n t r y  i n  T a b l e  1 ;  d e c l i n i n g  r~ means  a  
l i n e a r  d e c l i n e  t o  r~ = 20 b y  t h e  y e a r  2000; c o n t i n u i n g  t h i s  l i n e a r  d e c l i n e  t o  z e r o  g i v e s ,  i n  
t h e  f i n a l  t w o  c o l u m n s ,  t h e  y e a r  a t  w h i c h  z e r o  p o p u l a t i o n  g r o w t h  (ZPG) f i r s t  o c c u r s  a n d  t h e  
ZPG t o t a l ,  r e s p e c t i v e l y .  
S o u r c e :  U n i t e d  N a t i o n s  ( 1 9 8 0 ) ,  ~ e y f i t z  e t  a l .  ( 1 9 8 1 ) ,  a n d  c a l c u l a t i o n s  by  t h e  a u t h o r .  
Table  1  shows t h e  t r a j e c t o r y  of a  d e c l i n e  t o  1.89 p e r c e n t  
by t h e  y e a r  2 0 0 0 ,  a  t r a j e c t o r y  t h a t  y i e l d e d  t h e  t o t a l  of  238 m i l -  
l i o n .  A l i n e a r  d e c l i n e  t o  2 . 0  p e r c e n t  produces  i n s t e a d  a  t o t a l  
o f  2 4 2  m i l l i o n ,  a c c o r d i n g  t o  Tab le  2 .  E x t r a p o l a t i n g  t h i s  l a t t e r  
pace  of  d e c l i n e  i n t o  t h e  2 1 s t  c e n t u r y ,  d r o p s  t h e  r a t e  t o  z e r o  by 
2083 and g i v e s  a n  u l t i m a t e  zero-growth p o p u l a t i o n  of  556 m i l l i o n .  
P o p u l a t i o n  p r o j e c t i o n s  g e n e r a t e d  on t h e  b a s i s  of  s p e c i f i e d  
t i m e s  t o  r ep lacement  l e v e l s  of f e r t i l i t y  appear  t o  have been 
f i r s t  produced a b o u t  a  decade  ago by F r e j k a  (1973) .  T h e i r  u s e  
a s  a  b a s i s  f o r  a s s e s s i n g  t h e  r e a s o n a b l e n e s s  o f  a l t e r n a t i v e  pro- 
j e c t i o n s  i n  a  fo rmal  way a p p a r e n t l y  i s  f i r s t  s u g g e s t e d  i n  K e y f i t z  
(1977) and K e y f i t z  e t  a l .  (1981) .  W e  may i l l u s t r a t e  t h e  proced- 
u r e  w i t h  t h e  h y p o t h e t i c a l  s i m p l e  p r o j e c t i o n s  p r e s e n t e d  i n  Tab le  
3. Three d i f f e r e n t  t i m e s  t o  z e r o  growth (ZPG) a r e  p o s i t e d  (2025, 
2050, and 2075) and a  l i n e a r  d e c l i n e  from c u r r e n t  l e v e l s  t o  z e r o  
growth i s  assumed. I n t e r p o l a t i n g  among t h e s e  t h r e e  t o t a l s  a l l o w s  
one t o  i n f e r  t h e  t i m e s  a t  which ZPG w i l l  o c c u r  i n  v a r i o u s  pub- 
l i s h e d  p r o j e c t i o n s .  For example, i f  t h e  momentum o f  growth con- 
t r i b u t e d  by age c a n  be  i g n o r e d  (something w e  t a k e  up l a t e r  i n  
t h i s  p a p e r )  t h e n  t h e  U.N.  1980 p r o j e c t i o n s  f o r  I n d o n e s i a  imply 
ZPG a f t e r  2075, t h o s e  o f  t h e  World Bank around 2042. 
3 .  ALTERNATIVE PROJECTIONS OF URBANIZATION 
Tab le  4 p r e s e n t s  rough e s t i m a t e s  o f  t h e  p a s t  and f u t u r e  
n e t  r u r a l  o u t m i g r a t i o n  r a t e s  t h a t  a r e  impl ied  by t h e  U . N .  1980 
u rban  and r u r a l  p o p u l a t i o n  p r o j e c t i o n s  (Ledent  and Rogers ,  1 9 7 9 ) .  
I t  shows, f o r  example, t h a t  d u r i n g  t h e  1970-75 p e r i o d  r u r a l  
a r e a s  i n  I n d o n e s i a  were l o s i n g  p o p u l a t i o n  a t  a  n e t  a n n u a l  r a t e  
o f  3.31 p e r  thousand.  Adopting t h e  s i m p l i f y i n g  assumpt ion  t h a t  
urban and r u r a l  p o p u l a t i o n s ,  P U ( t )  and P r ( t ) ,  r e s p e c t i v e l y ,  w e r e  
t h e n  b o t h  e x h i b i t i n g  a n  a n n u a l  r a t e  of  n a t u r a l  i n c r e a s e  t h a t  was 
e q u a l  t o  t h e  n a t i o n a l  r a t e  of growth r T , a n d  assuming f i x e d  r a t e s  
o f  n a t i o n a l  i n c r e a s e  and m i g r a t i o n ,  g i v e s  t h e  f o l l o w i n g  s imple  
t r a n s p a r e n t  model o f  u r b a n i z a t i o n  dynamics ( K e y f i t z ,  1978) :  
a m .  
R e l a x i n g  t h e  a s s u m p t i o n  of  f i x e d  r a t e s  by a l l o w i n g  rT t o  f o l -  
low t h e  t r a j e c t o r y  d e f i n e d  i n  T a b l e  1 and s e t t i n g  mr e q u a l  t o  
t h e  1970-75 v a l u e  p r e s e n t e d  i n  T a b l e  4 ,  g i v e s  f o r  I n d o n e s i a  a n  
u r b a n i z a t i o n  l e v e l  o f  24.9 p e r c e n t  by t h e  y e a r  2000. The U . N .  
1980 p r o j e c t i o n  g i v e s  32.3 p e r c e n t  f o r  t h i s  f i g u r e ,  a  consequence  
o f  t h e  assumed g r a d u a l  i n c r e a s e  i n  n e t  r u r a l  o u t m i g r a t i o n  t o  a n  
a n n u a l  r a t e  of  9.95 p e r  thousand .  To b r a c k e t  t h i s  U . N .  1980 
p r o j e c t i o n ,  w e  a l s o  show i n  Tab le  5  t h e  c o r r e s p o n d i n g  p r o j e c t i o n  
w i t h  t h e  n e t  r u r a l  o u t m i g r a t i o n  r a t e  i n c r e a s i n g  l i n e a r l y  f rom 
i t s  1970-75 v a l u e  t o  16 p e r  thousand  by t h e  y e a r  2000. T h i s  a s -  
sumpt ion ,  o f  c o u r s e ,  p roduces  a  h i g h e r  u r b a n i z a t i o n  l e v e l  t h a n  
i s  e n v i s i o n e d  i n  t h e  U . N .  p r o j e c t i o n s ,  a  l e v e l  o f  39.5 p e r c e n t .  
E x t r a p o l a t i n g  t h e  l i n e a r l y  i n c r e a s i n g  r a t e  o f  n e t  r u r a l  ou tmigra -  
t i o n  u n t i l  it r e a c h e s  i t s  maximum ( h e r e  assumed t o  be  20 p e r  
t h o u s a n d )  g i v e s  2008 as t h e  d a t e  a t  which t h i s  peak i s  a t t a i n e d .  
From t h a t  p o i n t  on ,  t h e  n e t  r a t e  b e g i n s  t o  d e c l i n e  a s  shown i n  
F i g u r e  1 .  
4 .  THE INTRODUCTION OF AGE COMPOSITION 
A l l  o f  t h e  p r e c e d i n g  d i s c u s s i o n  h a s  i g n o r e d  age .  Y e t  it i s  
w e l l  known t h a t  p a t t e r n s  o f  f e r t i l i t y ,  m o r t a l i t y ,  and m i g r a t i o n  
v a r y  r e g u l a r l y  w i t h  age  and t h a t  t h e  r e l a t i v e l y  young a g e  compo- 
s i t i o n s  o f  p o p u l a t i o n s  i n  t h e  d e v e l o p i n g  c o u n t r i e s  c r e a t e  a  "mo- 
mentum" f o r  f u r t h e r  growth  t h a t  i s  h idden  i n  a g g r e g a t e d  models  
s u c h  a s  t h o s e  u s e d  above .  A c o u n t r y  w i t h  a  r e c e n t  h i s t o r y  o f  
h i g h  b i r t h  r a t e s ,  s u c h  a s  Mexico, d e v e l o p s  a n  age  pyramid w i t h  
a  b road  b a s e  t h a t  t a p e r s  o f f  s h a r p l y  a t  t h e  o l d e r  age  g roups .  
On t h e  o t h e r  hand,  a  n a t i o n  w i t h  a  r e c e n t  h i s t o r y  o f  low b i r t h  
rates ,  s u c h  a s  Sweden, e v o l v e s  an  age  c o m p o s i t i o n  t h a t  g i v e s  
r i s e  t o  a n  a l m o s t  r e c t a n g u l a r  pyramid ( F i g u r e  2 )  . 
Table 5 Alternative national urbanization projections (in percent) to the year 2000 and beyond. 
Nation 
Alternative Projections 
Historical Data Published Proiections Trans~arent Models* 2 * 
1950 1975 UN80 UN76 0 the r Constant mr Inc. mr Max. yr. 
Cambodia 10.21 12.64 23.70 40.00 17.19 34.57 2007 
Indonesia 32.41 18.43 32.26 31.44 49.0 24.92 39.48 2008 
2007 I Malaysia 20.37 27.88 41.59 45.08 45.6 32.22 46.13 
0 
I 
Philippines 27.13 34.30 49.04 50.82 44.3 41.03 51.65 2009 
Thailand 10.47 13.58 23.18 27.36 15.39 34.61 2007 
*Constant mr means the 1970-75 value given for the country in Table 4; increasing m means a r 
linear increase to m =16 by the year 2000; continuing this linear increase to the maximum 
r 
value of m =20 gives, in the final columnthe year at which this maximum occurs. 
r 
SOURCE: United Nations (1976, 1980), CICRED (1974, 1975), ESCAP (1978), ~edent and Rogers 
(1979), and calculations by the author. The projected level for Malaysia was ob- 
tained by averaging the eight projectionk to 1990 published in CICRED (1975) and 
then extrapolating this total linearly to 2000. For the Philippines, we selected 
the "moderate" projection given on p. 96 of ESCAP (1978) . 
MEXICO (1979) SWEDEN (1970) 
MALE FEMALE ALE 
8 6 4 2 0 2 6 8  4 2 0 2 4  
P E R C E N T  P E R C E N T  
F i g u r e  2. Young and o l d  p o p u l a t i o n  age  compos i t ions .  
Source:  Bere l son  ( 1974) . 
P o p u l a t i o n s  i n  which c h i l d r e n  outnumber p a r e n t s  p o t e n t i a l l y  
have a  l a r g e r  number of p a r e n t s  i n  t h e  n e x t  g e n e r a t i o n  t h a n  t o -  
day and t h e r e b y  a c q u i r e  a  b u i l t - i n  momentum f o r  a d d i t i o n a l  growth,  
even i f  t h e i r  f e r t i l i t y  immedia te ly  d r o p s  t o  b a r e  r ep lacement  
l e v e l .  Under c o n d i t i o n s  o f  modern m o r t a l i t y  r eg imes ,  b a r e  r e -  
p lacement  l e v e l  means a  r e d u c t i o n  of  each  f a m i l y ' s  f e r t i l i t y  t o  
a b o u t  2.1 t o  2.3 c h i l d r e n  on t h e  average .  I f  ave rage  f a m i l y  s i z e  
i n  t h e  l e s s  deve loped  wor ld  dropped t o  b a r e  r ep lacement  immedi- 
a t e l y ,  z e r o  p o p u l a t i o n  growth would n o t  b e  ach ieved  f o r  a n o t h e r  
70 t o  80 y e a r s  and t h e  p o p u l a t i o n  would be a b o u t  two- th i rds  l a r -  
g e r  t h a n  t h e  c u r r e n t  one ( F i g u r e  3 ) .  I f  t h e  d r o p  were t o  t a k e  
a b o u t  70 y e a r s  t o  a c h i e v e ,  t h i s  i n c r e a s e  would be 450 p e r c e n t .  
I n  o t h e r  words,  t h e  momentum w i t h  t h e  immediate f e r t i l i t y  d e c l i n e  
i s  a b o u t  1 2/3, and w i t h  de layed  d e c l i n e  a b o u t  5  1/2. 
During t h e  p a s t  s e v e r a l  y e a r s ,  K e y f i t z  and h i s  c o l l e a g u e s  
have developed a  computer program t h a t  produces  e s t i m a t e s  o f  t h e  
p o p u l a t i o n  o f  t h e  wor ld  and o f  i t s  150 major  n a t i o n a l  t e r r i t o r i e s ,  
REPLACEMENT FERTILITY ACHIEVED: 1 9 7 0 -  1 9 7 5  - 
2 0 0 0 - 2 0 0 5  - - - 
2 0 4 0 - 2 0 4 5  -- - 
GROWTH GROWTH 
(IN P E R C E N T )  ( I N  P E R C E N T )  
DEVELOPED COUNTRIES &W-- DEVELOPING COUNTRIES 
d. 
500-. / * -*- - -  
4' 
- UlOA ./- 
F i g u r e  3 .  Momenta o f  p o p u l a t i o n  growth f o r  developed and less 
developed c o u n t r i e s .  
. 
Source: Bere l son  ( 1 9 7 4 ) .  
- / 
by age  and s e x ,  f o r  t h e  c e n t u r y  from 1975 t o  2075 (L i t tman  and 
K e y f i t z ,  1977; K e y f i t z ,  1979; Key f i t z  e t  a l . ,  1981; K e y f i t z ,  
1981) .  The program c a l c u l a t e s  t h e s e  numbers u s i n g  a  uni form pro-  
cedure  t h a t  i s  s i m p l e  enough t o  be c a l l e d  t r a n s p a r e n t  and t h a t  
c a n  be  r e a d i l y  d u p l i c a t e d  by o t h e r s .  The p r o j e c t i o n  e x p e c t s  con- 
t i n u e d  improvements i n  m o r t a l i t y  th roughout  t h e  g lobe ,  t o  l e v e l s  
s l i g h t l y  more f a v o r a b l e  t h an  t h o s e  found i n  t o d a y ' s  most developed 
c o u n t r i e s ,  and it assumes t h a t  f e r t i l i t y  w i l l  d e c l i n e  t o  r e p l a c e -  
ment l e v e l s  everywhere d u r i n g  t h e  2 1 s t  c e n t u r y  o r  e a r l i e r .  
The r e s u l t s  s e t  o u t  i n  Table  6  a r e  e x c e r p t s  from a n  ex ten-  
s i v e  se t  of  d e t a i l e d  computer o u t p u t s ,  which show f o r  each o f  t h e  
154 c o u n t r i e s  w i t h  i n i t i a l  p o p u l a t i o n s  o v e r  250,000, a  series 
o f  p r o j e c t e d  t o t a l s  by age  and s e x  f o r  21 moments i n  time-1975 
t o  2075 a t  f i v e  y e a r  i n t e r v a l s .  S ince  a  new l i f e  t a b l e  i s  c a l -  
c u l a t e d  f o r  each o f  t h e s e  p o i n t s  i n  t i m e ,  over  6,000 l i f e  t a b l e s  
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K e y f i t z  e t  a l .  (1981) seek  a  framework t h a t  w i l l  a i d  u s e r s  
i n  judging t h e  r e l a t i v e  r e a s o n a b l e n e s s  o f  a l t e r n a t i v e  p r o j e c t i o n s  
produced by unknown "black-box" models.  They i l l u s t r a t e  t h e i r  
p rocedure  w i t h  I n d o n e s i a ,  whose t o t a l  p o p u l a t i o n  f o r  t h e  y e z r  
2000 h a s  been p r o j e c t e d  by a  number o f  groups  a s  f o l l o w s  ( m i l -  
l i o n s )  : 
Lit tman and K e y f i t z  229 
P o p u l a t i o n  Refe rence  Bureau 21 1  
World Bank 207 
Uni ted  Na t ions  222 
U.S. Bureau o f  t h e  Census 226 
Community and Family S e r v i c e  C e n t e r  194 
T h e i r  approach i n  a s s e s s i n g  t h e s e  p u b l i s h e d  p r o j e c t i o n s  i s  t o  
s t a r t  w i t h  1975 Uni ted  Na t ions  s t a t i s t i c s  
... e x t r a p o l a t i n g  m o r t a l i t y  improvements,  and assuming 
t h a t  r ep lacement  w i l l  come by t h e  y e a r  2000-2005, w e  
a r r i v e  a t  an  e s t i m a t e  o f  233 m i l l i o n .  T h i s  means t h a t  
each of  t h e  e s t i m a t e s  no ted  above assumes s h a r p e r  de-  
c l i n e s  i n  f e r t i l i t y  t h a n  mere ly  f a l l i n g  t o  r ep lacement  
by t h e  b e g i n n i n g  o f  t h e  2 1 s t  c e n t u r y .  I f  t h e  m o r t a l i t y  
improvements t h a t  w e  i n c o r p o r a t e d  a r e  r e a l i s t i c ,  even 
t h e  U.S. Bureau o f  t h e  Census f i g u r e  i m p l i e s  a  f a l l  i n  
r ep lacement  w i t h i n  t h i s  c e n t u r y  ( K e y f i t z  e t  a l .  1981:S).  
I n  t h e  K e y f i t z  schema, p r o j e c t i o n s  a s s o c i a t e d  w i t h  v a r i o u s  
t i m e s  t o  r ep lacement  l e v e l  f e r t i l i t y  c o n s t i t u t e  t h e  frame w i t h i n  
which a l t e r n a t i v e  f o r e c a s t s  a r e  t o  be judged. Tab le  7  shows them 
f o r  t h r e e  o f  t h e  f i v e  c o u n t r i e s  s t u d i e d  i n  t h i s  p a p e r .  I n  each  
c a s e ,  t h e  computer program assumes a  s t r a i g h t - l i n e  i n t e r p o l a t i o n  
of  t h e  n e t  r e p r o d u c t i o n  r a t e  between t h a t  shown f o r  1975 and u n i t y .  
Table  7  shows t h a t ,  f o r  t h e  t h r e e  c o u n t r i e s ,  t h e  t i m e  t o  
r ep lacement  l e v e l  f e r t i l i t y  a f  f e c t s  s i g n i f i c a n t l y  t h e  p o p u l a t i o n  
t o t a l  t o  be e x p e c t e d  a t  t h e  y e a r  2000. I t  a l s o  i n d i c a t e s  t h a t  
t h e  p r o j e c t i o n s  o f  t h e  Uni ted  Na t ions  and t h e  World Bank se t  o u t  
e a r l i e r  i n  Tab le  3  g e n e r a l l y  imply a  d rop  t o  r ep lacement  l e v e l  
f e r t i l i t y  around t h e  t u r n  o f  t h e  c e n t u r y .  Note t h a t  t h e  ZPG 
p r o j e c t i o n s  i n  Tab le  3  u n d e r e s t i m a t e  t h e  s i z e  o f  t h e  u l t i m a t e  
s t a t i o n a r y  p o p u l a t i o n  because  t h e y  i g n o r e  t h e  "momentum" o f  age  
d i s t r i b u t i o n s .  
Table  7. A l t e r n a t i v e  n a t i o n a l  popu l a t i on  p r o j e c t i o n s  ( i n  m i l l i o n s )  
t o  t h e  y e a r  2000 a t  f o u r  d i f f e r e n t  t i m e s  t o  replacement  
l e v e l  f e r t i l i t y .  
A l t e r n a t i v e  P r o j e c t i o n s  
Replacement by 
Nat ion 2000-2005 2005-2010 2010-2015 201 5-2020 
I n d o n e s i a  233 241 247 252 
P h i l i p p i n e s  85 89 92 9 4  
Thai land  8  1  85 8  8  90 
Source:  K ey f i t z  e t  a l .  ( 1 9 81 ) .  
5. THE INTRODUCTION OF REGIONS 
To g e n e r a t e  t r a n s p a r e n t  b i r e g i o n a l  p r o j e c t i o n s  of u rban iza -  
t i o n  w e  need t o  d e f i n e  t r a j e c t o r i e s  f o r  t h e  g r o s s  r u r a l  outmigra-  
t i o n  r a t e  o  ( t )  and t h e  g r o s s  urban o u t m i g r a t i o n  r a t e  o U ( t ) .  r 
These t r a j e c t o r i e s  shou ld  have shapes  t h a t ,  when a p p r o p r i a t e l y  
weighted  by l e v e l s  o f  u r b a n i z a t i o n  d e s c r i b e d  by a  l o g i s t i c  cu rve ,  
produce t h e  be l l - shaped  n e t  r u r a l  o u t m i g r a t i o n  p r o f i l e  p o s i t e d  
by t h e  m o b i l i t y  r e v o l u t i o n  p e r s p e c t i v e  i l l u s t r a t e d  e a r l i e r  i n  
F i g u r e  1. F i g u r e  4 d e f i n e s  such m i g r a t i o n  t r a j e c t o r i e s .  
I n  t h e  absence  o f  t i m e  series d a t a  on r u r a l  and urban ou t -  
m i g r a t i o n  f lows  f o r  any c o u n t r y ,  it i s  nece s sa ry  t o  adop t  s e v e r a l  
s i m p l i f y i n g  assumpt ions .  F i r s t ,  w e  assume t h a t  t h e  r a t e  of  ou t -  
m i g r a t i o n  f romurSan a r e a s  o U ( t )  remains c o n s t a n t .  Second, w e  
assume t h a t  t h e  r a t e  of  o u t m i g r a t i o n  from r u r a l  a r e a s  o r ( t )  s t a r t s  
o u t  a t  a  l e v e l  below t h a t  o f  t h e  urban r a t e ,  d u r i n g  t h e  n a t i o n ' s  
pre-modern t r a d i t i o n a l  phase of  development,  beg in s  t o  r ise  dur- 
i n g  t h e  i n i t i a l  p e r i o d s  of  t h e  n a t i o n a l  economy's s t r u c t u r a l  
t r a n s f o r m a t i o n  from a n  a g r a r i a n  t o  a n  i n d u s t r i a l  s o c i e t y ,  r e a c h e s  
a  maximum v a l u e  of  o  d u r i n g  t h e  l a t e r  p e r i o d s  o f  t h i s  s t a g e  o f  M 
development,  and f i n a l l y  f a l l s  t o  some f i x e d  v a l u e  oS,  s a y ,  a t  
which p o i n t  it s t a b i l i z e s  and l e v e l s  o f f .  These two t r a j e c t o r i e s  
i l l u s t r a t e d  i n  F i g u r e  4 were used i n  Rogers (1977) a s  t h e  b a s i s  
q-RBAN I N M I G R A T I O N  R A T E  
R U R A L  OUTMIGRATION P A T E  
o ao LO 60 80 IW I'EO 1l00 5~30 
YEAR 
F i g u r e  4 .  The e v o l u t i o n  of  m i g r a t i o n  r a t e s .  
Source:  Rogers ( 1 9 7 7 ) .  
o f  s e v e r a l  s c e n a r i o s  o f  u rban  and r u r a l  p o p u l a t i o n  growth.  The 
p o p u l a t i o n  growth r a t e s  and t h e  a s s o c i a t e d  l o g i s t i c  u r b a n i z a t i o n  
p r o f i l e  t h a t  t h e y  produced f o l l o w  h i s t o r i c a l  p a t t e r n s ,  a s  F i g u r e s  
5 and 6 demons t ra te .  And when a p p r o p r i a t e l y  weighted  by t h e  pro- 
p o r t i o n  o f t h e n a t i o n a l  p o p u l a t i o n  t h a t  i s  u r b a n ,  U ( t ) ,  a s  shown 
below: 
t h e y  produce t h e  b e l l - s h a p e d  c u r v e  f o r  t h e  n e t  r u r a l  o u t m i g r a t i o n  
r a t e  m r ( t )  d e f i n e d  by t h e  m o b i l i t y  r e v o l u t i o n .  
Tab le  8  p r e s e n t s  t h e  r e s u l t s  o f  a  v e r y  c r u d e  a g e - s p e c i f i c  
b i r e g i o n a l  p r o j e c t i o n  of  u r b a n i z a t i o n  i n  t h e  f i v e  S o u t h e a s t  
Astan  P a c i f i c  n a t i o n s  t h a t  have been t h e  f o c u s  o f  t h i s  paper .  
The computer program t h a t  produced t h e s e  i s  a  combina t ion  o f  t h e  
K e y f i t z  program mentioned i n  t h e  p r e v i o u s  s e c t i o n  and IIASA's 
s p a t i a l  p o p u l a t i o n  programs (Wi l l ekens  and Rogers ,  1978) . 
K e y f i t z ' s  d a t a  bank was augmented by t h e  f o l l o w i n g :  
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Table 8. The IIASA projections of national urbanization to the year 2000.  
Cambodia Indonesia !lalaysia Philippines Thailand 





Mean age 22.75 24.64 22.49 24.16 22 .86  23 .49  22 .70  22.80 32 .82  23 .36  
Growth rate 0 .052  -0 .001 0.049 0 .003 0 .048  0.012 0.045 0 .014 0 .061 0.010 I A 
a 
Share 38 .61  61 .39  41.71 58 .29  45.63 54.37 48 .27  51 .73  38.89 61 .11  I 
( 1 )  a  1970 urban age composit ion borrowed from I n d i a ;  
( 2 )  t h e  t r a j e c t o r y  of ru ra l - to -urban  mig ra t ion  i l l u s t r a t e d  
i n  Table 4 ;  
( 3 )  a  f i x e d  c rude  r a t e  o f  u rban- to- rura l  mig ra t ion  s e t  a t  
1 0  p e r  thousand a s  i n  F igure  4 ;  
( 4 )  a  model age p r o f i l e  f o r  t h e  two i n t e r n a l  migra t ion  
flows. 
Fu r the r ,  i t  was assumed t h a t  t h e  e f f e c t s  of u rban - ru ra l  d i f f e r -  
e n t i a l s  i n  f e r t i l i t y  and m o r t a l i t y  on u r b a n i z a t i o n  l e v e l s  and 
urban growth r a t e s  was sma l l  enough t o  be ignored.  Thus 
K e y f i t z ' s  n a t i o n a l  schedules  were used throughout f o r  both  sec-  
t o r s .  
The u rban iza t ion  l e v e l s  s e t  o u t  i n  Table 8 may be compared 
wi th  t hose  l i s t e d  e a r l i e r  i n  Table 5 .  With t h e  excep t ion  of 
Thai land,  they f a l l  w i t h i n  t h e  ranges  of percen tage  urban de- 
f i ned  by t h e  t h r e e  s e t s  of publ i shed  p r o j e c t i o n s  presen ted  i n  
t h e  l a t t e r  t a b l e .  With t h e  except ion  of t h e  P h i l i p p i n e s ,  they 
p r o j e c t  h igher  u r b a n i z a t i o n  l e v e l s  than t h e  most r e c e n t  p ro jec-  
t i o n s  publ ished by t h e  United Nat ions .  This  i s  a  consequence 
of t h e  assumed t r a j e c t o r y  of ru ra l - to -urban  migra t ion .  A de lay  
i n  t h e  s t a r t  of  t h i s  t r a j e c t o r y  would o f  course  l ead  t o  much 
lower percen tages  urban.  So would a  widening of t h e  mob i l i t y  
t r a n s i t i o n  pe r iod .  I n  f u t u r e  p r o j e c t i o n s  both  of  t h e s e  exten-  
s i o n s  w i l l  be inco rpo ra t ed ,  and d i f f e r e n t i a l s  i n  u rban - ru ra l  
f e r t i l i t y  and m o r t a l i t y  w i l l  be inc luded .  I t  i s ,  of cou r se ,  
p r e c i s e l y  because t h e  l a t t e r  were ignored,  t h a t  t h e  u rban - ru ra l  
age composit ion of  t h e  f i v e  n a t i o n a l  popula t ions  a r e  a lmost  
i d e n t i c a l .  
6 .  M I G R A T I O N ,  URBANIZATION, AND DEVELOPMENT 
Urbanizat ion i s  a  consequence of a  p a r t i c u l a r  e v o l u t i o n  of 
t h e  v i t a l  and t h e  mob i l i t y  r e v o l u t i o n s .  I t  i s  c h a r a c t e r i z e d  by 
d i s t i n c t  d i f f e r e n c e s  i n  u rban- rura l  f e r t i l i t y  and m o r t a l i t y  
l e v e l s  and p a t t e r n s  of d e c l i n e ,  and by a  massive n e t  t r a n s f e r  of 
popu la t ion  from r u r a l  t o  urban a r e a s  through i n t e r n a l  migra t ion .  
M u l t i r e g i o n a l  c o h o r t - s u r v i v a l  p r o j e c t i o n  models t h a t  r e f l e c t  
t h e s e  c h a r a c t e r i s t i c s  a r e  u s e f u l  i n  producing s c e n a r i o s  of  ex- 
p e c t e d  f u t u r e  n a t i o n a l  p o p u l a t i o n  growth,  d i s a g g r e g a t e d  by urban 
and r u r a l  r e g i o n s  of  r e s i d e n c e .  Y e t  a n  adequa te  s i m u l a t i o n  of  
t h e  u r b a n i z a t i o n  p r o c e s s  a l l  n a t i o n s  go t h r o u g h , i n  t h e  c o u r s e  o f  
t h e i r  t r a n s i t i o n  from a g r a r i a n  t o  i n d u s t r i a l  s o c i e t i e s ,  c a n n o t  
i g n o r e  t h e  s t a t e  of  t h e  n a t i o n a l  economy. Nobel-Laureate econo- 
m i s t  Simon Kuznets  (1966) h a s  c h a r a c t e r i z e d  t h i s  s t a t e  a s  exhib-  
i t i n g  t h e  f o l l o w i n g  f e a t u r e s  d u r i n g  t h e  s t r u c t u r a l  t r a n s f o r m a t i o n :  
o  h i g h  r a t e s  of growth of  p e r  c a p i t a  income and p r o d u c t  
o  r e l a t i v e l y  h i g h  r a t e s  of  p o p u l a t i o n  growth 
o  a  s h a r p  d e c l i n e  i n  t h e  r e l a t i v e  impor tance  o f  t h e  
a g r i c u l t u r a l  s e c t o r .  
S i n c e  t h e  s p a t i a l  r e d i s t r i b u t i o n  of  a  n a t i o n ' s  l a b o r  f o r c e  
and p o p u l a t i o n  away from r u r a l  t o  urban s e t t l e m e n t s  i s  a  major  
c o r r e l a t e  o f t h e  s t r u c t u r a l  t r a n s f o r m a t i o n  o f  a  n a t i o n a l  economy, 
a  s a t i s f a c t o r y  t r a n s p a r e n t  model of  u r b a n i z a t i o n  s h o u l d  c o n t a i n  
an  e x p l i c i t  i n t e r c o n n e c t i o n  between economic and demographic 
s e c t o r s .  
A v e r y  s i m p l e  t r a n s p a r e n t  l i n k a g e  between economic and demo- 
g r a p h i c  s e c t o r s  was proposed by Ledent  and Rogers ( 1 9 7 9 ) .  Recog- 
n i z i n g  t h e  s t r o n g  a s s o c i a t i o n  between a  n a t i o n ' s  d e g r e e  of  urban- 
i z a t i o n  and i t s  l e v e l  o f  p e r  c a p i t a  G N P  ( F i g u r e  7) , t h e y  s u g g e s t  
a  model t h a t  draws on t h i s  " s t y l i z e d  f a c t "  t o  i n f e r  t h e  growth 
p a t h  of  p e r  c a p i t a  G N P  t h a t  i s  impl ied  by a  p r o j e c t e d  pace  of  
u r b a n i z a t i o n .  Applying a  " s t a n d a r d "  l o g i s t i c  f i t t e d  t o  World 
Bank d a t a ,  t h e y  f i n d  t h a t  i n  1975 Malays ia  and Tha i l and  had 
lower l e v e l s  of  u r b a n i z a t i o n  t h a n  o t h e r  c o u n t r i e s  w i t h  comparable 
p e r  c a p i t a  GNPs,whereas Cambodia, I n d o n e s i a ,  and t h e  P h i l i p p i n e s  
showed h i g h e r  l e v e l s  o f  u r b a n i z a t i o n  t h a n  t h e i r  p e r  c a p i t a  G N P s  
would imply.  F i g u r e  8  i l l u s t r a t e s  t h e s e  r e s u l t s .  Applying t h i s  
same p e r s p e c t i v e  t o  t h e  1980 U.N.  p r o j e c t i o n s  p r e s e n t e d  e a r l i e r  
i n  Tab le  4 ,  Ledent  and Rogers conc lude  t h a t  t h e  l e v e l s  of  f u t u r e  
p e r  c a p i t a  G N P s  i m p l i e d  a r e  r e a s o n a b l e  i n  t h e  l i g h t  o f  h i s t o r i c a l  
e x p e r i e n c e .  
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' t Austria 
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F i g u r e  7.  Degree o f  u r b a n i z a t i o n  compared w i t h  p e r  c a p i t a  GNP. 
Source :  B e r r y  ( 1 9 7 3 ) .  
X Malaysia 
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1500 
(1964 U.S. d o l l a r s )  
F i g u r e  8.  The " s t a n d a r d "  r e l a t i o n s h i p  be tween  u r b a n i z a t i o n  and  
p e r  c a p i t a  GNP. 
S o u r c e :  L e d e n t  and  Roge r s  (1979)  . 
7 .  CONCLUSION 
No i n t e r n a t i o n a l  agency r e g u l a r l y  i s s u e s  u p d a t e d , g l o b a l l y  
c o n s i s t e n t  p r o j e c t i o n s  o f  urban and r u r a l  p o p u l a t i o n  growth f o r  
t h e  o v e r  1 5 0  n a t i o n a l  t e r r i t o r i e s  o f  t h e  wor ld .  IIASA may f i n d  
it a p p r o p r i a t e ,  t h e r e f o r e ,  t o  unde r t ake  such a  r e s p o n s i b i l i t y .  
T h i s  p a p e r  o u t l i n e s  a  s i m p le ,  t r a n s p a r e n t  methodology f o r  c a r r y -  
i n g  o u t  a n  a c t i v i t y  of  t h i s  k ind .  P r e l im ina ry  e f f o r t s  a r e  under- 
way t o  assemble t h e  r e q u i r e d  d a t a  ba se  and computer programs. 
F u t u r e  e f f o r t s  w i l l  be devo ted  t o  expanding t h e  number o f  coun- 
t r ies  modeled from f i v e  t o  over  150 and t o  i n c r e a s i n g  t h e  deg ree  
of r e a l i s m  of  t h e  fundamental  assumpt ions  unde r ly ing  t h e  p ro j ec -  
t i o n s .  
REFERENCES 
Bere l son ,  B. (1974) World P opu l a t i on :  S t a t u s  Repor t  1974. 
R e p o r t s  on  P o p u l a t i o n / F a m i l y  P l a n n i n g ,  No. 15. N e w  York: 
The Po p u l a t i o n  Counc i l .  
Berry ,  B.J.L. (1973) C i t y  S i z e  D i s t r i b u t i o n s  and Economic D e -  
velopment.  Economic Development  and C u l t u r a l  Change 94: 
573-587. 
CICRED (1974) The P o p u l a t i o n  o f  I n d o n e s i a .  P a r i s :  Committee 
f o r  I n t e r n a t i o n a l  Coopera t ion  o f  Na t i ona l  Research i n  
Demography. 
CICRED (1  975) The P o p u l a t i o n  o f  Ma lays ia .  P a r i s :  Committee 
f o r  I n t e r n a t i o n a l  Coopera t ion  o f  Na t i ona l  Research i n  
Demography. 
Coa le ,  A . J .  (1969) Po p u l a t i on  and economic development.  I n  
The ~ o ~ u l a t i o n  Dilemma, 2nd e d i t i o n ,  e d i t e d  by P.M. Hauser.  
N e w  J e r s e y :  P r e n t i c e -Ha l l .  
ESCAP (1978) P o p u l a t i o n  o f  t h e  P h i l i p p i n e s .  Country Monograph 
S e r i e s  No. 5. Bangkok, Thai land:  Uni ted  Na t i ons ,  Economic 
and S o c i a l  Commission f o r  As ia  and t h e  P a c i f i c .  
F r e j k a ,  T .  (1973) The F u t u r e  o f  P o p u l a t i o n  Growth: A l t e r n a t i v e  
P a t h s  t o  E q u i l i b r i u m .  N e w  York: John Wiley. 
F r e j k a ,  T. (1981) World P o p u l a t i o n  Growth P r o s p e c t s .  Working 
Paper  No. 72. N e w  York: The P opu l a t i on  Counc i l ,  Cen t e r  
f o r  P o l i c y  S t u d i e s .  
K e y f i t z ,  N .  (1977) U n d e r s t a n d i n g  World M o d e l s .  RM-77-18. Laxen- 
burg ,  A u s t r i a :  I n t e r n a t i o n a l  I n s t i t u t e  f o r  Applied Systems 
A n a l y s i s .  P u b l i sh ed  i n  r e v i s e d  form i n  S o c i o l o g i c a l  Method- 
o l o g y  1978 e d i t e d  by K .  Schues s l e r .  San F ranc i s co :  Jossey-  
Bass P u b l i s h e r s ,  1977:l-19. 
K e y f i t z ,  N .  (1978) Do C i t i e s  Grow by Na tu r a l  I n c r e a s e  o r  by M i -  
g r a t i o n ?  Paper  p r e s e n t e d  a t  a  IIASA Workshop on Mexican 
u r b a n i z a t i o n  and development,  May 1978. Pub l i shed  i n  r e v i s e d  
form i n  G e o g r a p h i c a l  A n a l y s i s  12(2) :142-156.  
K e y f i t z ,  N .  (1979) P o p u l a t i o n  o f  t h e  World and I t s  R e g i o n s  1975- 
2050. WP-79-119. Laxenburg, A u s t r i a :  I n t e r n a t i o n a l  
I n s t i t u t e  f o r  Appl ied  Systems Ana lys i s .  
K e y f i t z ,  N.  (1981) The Demographic S t a t e  o f  t h e  W o r l d .  WP-81-80. 
Laxenburg, A u s t r i a :  I n t e r n a t i o n a l  ~ n s t i t u t e  f o r  Appl ied  
Systems A n a l y s i s .  
K e y f i t z ,  N . ,  E.L. A l l e n ,  R. Dougher (1981) E s t ima t e s  o f  Popula- 
t i o n  1975-2075, World and Major C o u n t r i e s ,  and o f  Labor 
Force ,  1975-2000. Unpublished d r a f t  manuscr ip t .  Oak Ridge, 
Tennessee:  I n s t i t u t e  f o r  Energy Ana ly s i s ,  Oak Ridge Associ -  
a t e d  U n i v e r s i t i e s .  
K e y f i t z ,  N . ,  and D. P h i l i p o v  (1981) Mig ra t i on  and Na t i ona l  In-  
c r e a s e  i n  t h e  Growth o f  C i t i e s .  G e o g r a p h i c a l  A n a l y s i s .  
Forthcoming. 
Kuznets ,  S. (1966) Modern Economic G r o w t h .  New Haven: Connecti-  
c u t :  Yale U n i v e r s i t y  P r e s s .  
Ledent ,  J.  (1978a) The Dynamics o f  Two Demographic Models  o f  
U r b a n i z a t i o n .  RM-78-56. Laxenburg, A u s t r i a :  I n t e r n a t i o n a l  
I n s t i t u t e  f o r  Appl ied  Systems Ana ly s i s .  
Ledent ,  J.  (1978b) The  F a c t o r s  and Magni tude  o f  U r b a n i z a t i o n  u n d e r  
Unchanged F e r t i l i t y  and M o b i l i t y  P a t t e r n s .  RM-78-57. Laxen- 
burg ,  A u s t r i a :  I n t e r n a t i o n a l  I n s t i t u t e  f o r  Appl ied  Systems 
A n a l y s i s .  
Ledent ,  J.  ( 1 9 7 8 ~ )  The F o r c e s  o f  U r b a n i z a t i o n  u n d e r  V a r y i n g  N a t u r a l  
I ~ c r e a s e  and M i g r a t i o n  R a t e s .  RM-78-58. Laxenburg, A u s t r i a :  
I n t e r n a t i o n a l  I n s t i t u t e  f o r  Applied Systems Ana ly s i s .  
Ledent ,  J. (1980) Rural-Urban Mig ra t i on ,  Urban i za t i on ,  and Econ- 
omic Development. IIASA Manuscript .  Forthcoming i n  Econ- 
omic  Deve lopment  and C u l t u r a l  Change.  
Ledent ,  J. (1981) The F a c t o r s  of  Urban Popu l a t i on  Growth: N e t  
I n m i g r a t i o n  Versus  N a t u r a l  I n c r e a s e .  Paper  p r e s e n t e d  a t  
t h e  U r b an i za t i o n  and Development Conference ,  I n t e r n a t i o n a l  
I n s t i t u t e  f o r  Appl ied  Systems Ana ly s i s ,  Laxenburg, A u s t r i a ,  
1-4 June ,  1981. 
Ledent ,  J . ,  and A. Rogers (1979) M i g r a t i o n  and U r b a n i z a t i o n  i n  
t h e  A s i a n  P a c i f i c .  WP-79-51. Laxenburg, A u s t r i a :  I n t e r -  
n a t i o n a l  I n s t i t u t e  f o r  Appl ied  Systems A n a l y s i s .  
L i t tman ,  G . ,  and N .  K e y f i t z  (1977) The Nex t  Hundred Y e a r s .  Work- 
i n g  Paper  No. 101. Cambridge, Mass.: Havard U n i v e r s i t y ,  
C e n t e r  f o r  P o p u l a t i o n  S t u d i e s .  
Rogers ,  A. ( 1  977) M i g r a t i o n ,  U r b a n i z a t i o n ,  R e s o u r c e s ,  and Deve l -  
opment .  RR-17-14. Laxenburg, A u s t r i a :  I n t e r n a t i o n a l  In-  
s t i t u t e  f o r  Appl ied  Systems A n a l y s i s .  Also p u b l i s h e d  i n  
A l t e r n a t i v e s  f o r  Growth:  The E n g i n e e r i n g  and Economics  o f  
N a t u r a l  R e s o u r c e s  D e v e l o p m e n t ,  e d i t e d  by H. McMains and L. 
Wilcox. Cambridge, Mass.: B a l l i n g e r ,  1978:149-217. 
Rogers,  A. (1981) Sources  o f  Urban P o p u l a t i o n  Growth and Urban- 
i z a t i o n ,  1950-2000: A Demographic Accounting.  Economic 
Deve l opmen t  and C u l t u r a l  Change ,  for thcoming.  
Rogers ,  A . ,  and D .  P h i l i p o v  (1979) M u l t i r e g i o n a l  Methods i n  Sub- 
n a t i o n a l  P o p u l a t i o n  P r o j e c t i o n s .  WP-79-40. Laxenburg, 
A u s t r i a :  I n t e r n a t i o n a l  I n s t i t u t e  f o r  Appl ied  Systems Anal- 
y s i s .  Forthcoming i n  S i s t e m i  U r b a n i .  
United Na t ions  (1976) G l o b a l  Rev iew o f  Human S e t t l e m e n t s  - A 
S u p p o r t  Paper f o r  H a b i t a t .  Oxford: Pergamon P r e s s ,  S t a t i s -  
t i c a l  Annex. 
Uni ted  Na t ions  (1980) P a t t e r n s  o f  Urban and R u r a l  P o p u l a t i o n  
Growth .  New York: Department o f  I n t e r n a t i o n a l  Economic 
and S o c i a l  A f f a i r s .  
U.S. Bureau o f  t h e  Census (1979) I l l u s t r a t i v e  P r o j e c t i o n s  o f  
World P o p u l a t i o n s  t o  t h e  2 1 s t  Century .  S p e c i a l  S t u d i e s  
S e r v i c e ,  No. 79. Washington, D.C.:  U.S. Department o f  
Commerce. 
W i l l e k e n s ,  F . ,  and A. Rogers (1978) S p a t i a l  P o p u l a t i o n  Ana l y s i s :  
Methods and Computer  Programs.  RR-78-18. Laxenburg, 
A u s t r i a :  I n t e r n a t i o n a l  I n s t i t u t e  f o r  Appl ied  Systems 
A n a l y s i s .  
World Bank (1978) S t a t i o n a r y  P o p u l a t i o n .  Washington, D.C.:  
P o p u l a t i o n  and Human Resources D i v i s i o n ,  Development Econ- 
omics Department.  
Ze l insky ,  W .  (1979) The Hypothes is  o f  t h e  M o b i l i t y  T r a n s i t i o n .  
G e o g r a p h i c a l  Rev iew 61:219-249. 
RECENT PAPERS OF THE POPULATION, 
RESOURCES, AND GROWTH SERIES 
D o n a l d o  C o l o s i o ,  U r b a n i z a t i o n  and Economic Development i n  
Mexico. WP-79-13. 
A n d r e i  R o g e r s  a n d  D i m i t e r  P h i l i p o v ,  M u l t i r e g i o n a l  Methods 
f o r  S u b n a t i o n a l  P o p u l a t i o n  Pro j s c t i o n s .  VIP-74-40. 
Jacques L e d e n t  a n d  Andre i  R o g e r s ,  M i g r a t i o n  and Urbaniza-  
t i o n  i n  t h e  As ian  P a c i f i c .  WP-79-51. 
B r u c e  J o h n s t o n  a n d  W i l l i a m  C. C l a r k ,  Food, H e a l t h ,  and 
P o p u l a t i o n :  P o l i c y  A n a l y s i s  and Development P r i o r i t i e s  
i n  Low Income C o u n t r i e s .  WP-79-52. 
B r u c e  J o h n s t o n ,  The Choice o f  Technology  i n  S t r a t e g i e s  
for  A g r i c u l t u r a l  Development: Mechanical I n n o v a t i o n s  i n  
East  A f r i c a .  WP-79-92. 
Hiromi t su  Kaneda ,  I s s u e s  i n  P o l i c y  A n a l y s i s  o f  A g r i c u l -  
t u r a l  Development and I n t e r n a l  ! . f i g r a t i o n .  WP-79-109. 
J a c q u e s  L e d e n t ,  Rural-Urban M i g r a t i o n ,  U r b a n i z a t i o n ,  and 
Economic D ~ v e l o p m e n t .  KP-80-19. 
. J a c q u e s  L e d e n t ,  Comparative Dynamics o f  Three  Demogrcphic 
Models o f  U r b a n i z a t i o n .  RR-80-01. 
Ahmed S e i f e l n a s r ,  U r b a n i z a t i o n  Level  and Urban Concentra-  
t i o n :  Comparative Paths and a  P e r f o r m a n c ~  I n d e x .  WP-80-70. 
Warren S a n d e r s o n ,  Economic-Demographic S i m u l a t i o ? ~  Models:  
A Review o f  T h e i r  U s e f u l n e s s  f o r  P o l i c y  A n a l y s i s .  RR-80-14. 
A l l e n  K e l l e y  and  J e f f r e y  W i l l i a m s o n ,  Modeling ~ r b a n i z a t i o n  
and Economic Growth. RR-80-22. 
Nathan  K e y f i t z ,  Do C i t i e s  Grow bp N a t u r a l  I n c r e a s e  o r  by 
M i g r a t i o n ?  RR-80-24. A l s o  p u b l i s h e d  i n  Geograph ica l  
A n a l y s i s  12 ( 2 )  :142-156. 
Zbigniew Pawlowski ,  A Demoeconometric Model o f  Poland and 
I t s  A p p l i c a t i o n  t o  C o u n t e r f a c t u a l  S i m u l a t i o n s .  R3-80-35. 
C l a r k  R e y n o l d s ,  A S h i f t - S h a r e  A n a l y s i s  o f  R e g i o n a l  and 
S e c t o r a l  P r o d u c t i v i t y  Growth i n  Contemporary Mexico .  
RR-80-41. 
Urban ~ a r l s t r a m ,  U r b a n i z a t i o n  and I n d u s t r i a l i z a t i o n :  
Model ing Swed i sh  Demoeconomic Development  from 1980 t o  1914. 
RR-80-44. 
Erno Zalai ,  A Nonl inear  M u l t i s e c t o r a l  Model f o r  Hungary: 
General  E q u i l i b r i u m  V e r s u s  Opt imal  Planning  Approach.  
WP-80-148. 
Hisanobu S h i s h i d o ,  Modeling DuaZism i n  Japan. WP-81-29. 
Hisanobu S h i s h i d o ,  A Review o f  Four Demoeconomic General  
E q u i l i b r i u m  Mode 2s .  WP-81-43. 
Nathan  K e y f i t z ,  The Demographic S t a t e  o f  t h e  W o r l d .  WP-81-80, 
Warren S a n d e r s o n ,  An A n a l y t i c a l l y  Based Two-Sex Marriage 
Model and Maximum L i k e l i h o o d  E s t i m a t e s  o f  I t s  Parameters :  
A u s t r i a ,  1979. WP-81-130. 
